The differential spatial distribution of secondary metabolites in Arabidopsis leaves reacting hypersensitively to Pseudomonas syringae pv. tomato is dependent on the oxidative burst.
Secondary metabolites (SMs) play key roles in pathogen responses, although knowledge of their precise functions is limited by insufficient characterization of their spatial response. The present study addressed this issue in Arabidopsis leaves by non-targeted and targeted metabolite profiling of Pseudomonas syringae pv. tomato (Pst-AvrRpm1) infected and adjacent uninfected leaf tissues. While overlap was observed between infected and uninfected areas, the non-targeted metabolite profiles of these regions differed quantitatively and clustering analysis underscores a differential distribution of SMs within distinct metabolic pathways. Targeted metabolite profiling revealed that infected tissues accumulate more salicylic acid and the characteristic phytoalexin of Arabidopsis, camalexin, than uninfected adjacent areas. On the contrary, the antioxidant coumarin derivative, scopoletin, was induced in infected tissues while its glucoside scopolin predominated in adjacent tissues. To elucidate the still unclear relationship between the accumulation of SMs and reactive oxygen species (ROS) accumulation and signalling, a catalase-deficient line (cat2) in which ROS signalling is up-regulated, was used. Metabolic analysis of cat2 suggests that some SMs have important interactions with ROS in redox homeostasis during the hypersensitive response to Pst-AvrRpm1. Overall, the study demonstrates that ROS availability influences both the amount and the pattern of infection-induced SM accumulation.